Apolipoprotein A-IV attenuates oxidant-induced apoptosis in mitotic competent, undifferentiated cells by modulating intracellular glutathione redox balance.
Oxidant-mediated modulation of the intracellular redox state affects the apoptotic cascade by altering the balance between cellular signals for survival and suicide. Apolipoprotein A-IV (Apo A-IV) is known to possess antioxidant-like activity. In the present study, we tested 1) whether Apo A-IV could influence redox-dependent apoptosis and, if so, 2) whether such an effect could be mediated by modulation of intracellular redox balance. Mitotic competent, undifferentiated PC-12 cells were incubated with either tert-butyl hydroperoxide (TBH) or diamide with or without preincubation with human Apo A-IV. Apo A-IV significantly decreased apoptosis produced by both TBH and diamide, and washout of A-IV before incubation with TBH and diamide did not eliminate its protective effect. Apo A-I had no such protective effect. The Apo A-IV effect was not blocked by D,L-buthionine-[S,R]-sulfoximine, but it was reversed by both dehydroisoandrosterone and transfection with an antisense oligodeoxynucleotide to glucose-6-phosphate dehydrogenase (G6PD). Apo A-IV abolished the transient, oxidant-induced rise in glutathione disulfide (GSSG) and cellular redox imbalance previously shown to initiate the apoptotic cascade. Apo A-IV had no effect on GSSG reductase activity, but it stimulated G6PD activity 10-fold. These results suggest a novel role for Apo A-IV in the regulation of intracellular glutathione redox balance and the modulation of redox-dependent apoptosis via stimulation of G6PD activity.